I BELIEVE, with others, that there is some breach in physiological continuity at various levels in the upper urinary tract, between the calyces and the renal pelvis, between the renal pelvis and the ureter, and between the ureter and the bladder. As a result of imbalance at these levels, pathological stasis and dilatation of the calyces, renal pelvis or ureter develop, but this mechanism should not be viewed from above downwards, as it probably protects the upper reaches of the tract from nocuous influences assailing it from below. Thus, I believe it is primarily a defensive mechanism and it is a source of trouble only when it becomes deranged.
these levels, pathological stasis and dilatation of the calyces, renal pelvis or ureter develop, but this mechanism should not be viewed from above downwards, as it probably protects the upper reaches of the tract from nocuous influences assailing it from below. Thus, I believe it is primarily a defensive mechanism and it is a source of trouble only when it becomes deranged.
The normal motor activity of the upper urinary tract must in some degree depend upon the nervous system, but the immediate activating factor is, in my opinion, distension of the lumen by urine with consequent stretching of the muscle fibres. When there is a plentiful steady excretion of urine, peristaltic waves are rhythmic; they begin in the calyces, are propagated through the pelvis down the ureter to the bladder. If, for any reason such as deficient excretion of urine or obstruction due to mechanical or muscular factors, the supply of fluid to the distal reaches of the canal is deficient in quantity, then the stimulus required to initiate peristalsis is absent, and that portion of the urinary tract will not contract until the stimulus is adequate. In some conditions the urinary tract may be altered so that the stimulus to be effective must be greater than normal. When the pelvi-ureteral junction is partially obstructed only I out of 2, 3 or more pelvic contractions is transmitted to the ureter. If the obstructive factor is removed and fluid is allowed to escape from the renal pelvis into the ureter, the ureter is stimulated and rhythmic 1-1 contractions ensue. As the reservoir empties and less fluid is delivered to the ureter, then the rhythm may go back to a 1-2, or 1-3 ratio.
The response of the urinary tract to distension can be demonstrated by injecting fluid into the lumen of the renal pelvis or ureter. Small quantities of fluid are a most potent stimulant, as vigorous in action as pituitrin. Larger quantities impede or even arrest peristalsis and the tract no longer responds to the action of pituitrin. This is in accordance with the known response of muscle fibre to stretching. The effect on the urinary tract of distension by an adequate amount of fluid must have some influence in the treatment of urTmia by diuresis.
To prove these points I injected fluid into a slightly dilated renal pelvis 2 c.c. at a time in repeated doses allowing an interval for the reaction to each injection to subside before administering the next. The normal rhythm prior to injection was one contraction in 10 seconds. The introduction of 2 c.c. produced an immediate vigorous response, the strength of contraction being more forcible and the rate raised to 1 in 5 seconds. With subsequent quantities of 2 c.c. the response to distension was lessened. When 8 c.c. had been introduced, there was no stimulation and the pelvis continued to contract every 10 seconds; when more than 8 c.c. were introduced, the period between contractions was lengthened until at 20 c.c. the periodicity had been reduced to once in 20 seconds and the force of the contractions was very much weakened. In another case I induced vigorous ureteric action by an intravenous injection of acetylcholine. I then arrested contraction of the ureter completely by overdistending it. In a case of hydrocalycosis 1 have noted that the renal pelvis was of moderate dimensions but was inert; this I believe was due to the fact that insufficient urine was escaping from the calyces to stimulate the pelvis to activity. Where there is an incomplete obstructive factor, the transmission of the peristaltic wave may be delayed but not arrested at the site of obstruction. In a case of hydronephrosis due to spasm just distal to the pelviureteral junction, the peristaltic wave faded out in the persistently spastic segment, but, after a lapse of 3-4 seconds, the ureter proceeded to contract. During this period of 3-4 seconds I believe that a fine jet of urine was being projected through the spastic area, and it was 3-4 seconds before sufficient had accumulated in the upper ureter to initiate ureteric peristalsis. As a rule the upper end of the ureter becomes dilated or ballooned in a spindleshaped segment before it contracts. When a peristaltic wave is followed from the hilum of the kidney down the urinary tract and the eye is attuned to watching the canal immediately ahead of the wave, f think it is possible to appreciate a preceding phase of relaxation.
When the renal pelvis is pinched it responds to mechanical stimulation, but the contraction often stops at the pelvi-ureteral junction. I believe that a peristaltic wave arising in the pelvis fades at the pelvi-ureteral junction unless sufficient fluid is projected by the wave to stimulate the ureter by stretching of its wall. The ureter also responds to mechanical stimulation, and it is only on rare occasions that the contraction passes back to the renal pelvis in a retrograde manner, but on occasions this has been noted.
As a result of trauma whilst isolating the renal pelvis and ureter, peristalsis is inhibited for as long as ten minutes. In some instances it may be in spasm for this period. Then it generally resumes normal rhythmic peristaltic activity. During this phase of inhibition it may be insensitive to the action of drugs.
THE REACTION TO DRUGS
The anesthetist has given most of these patients curare prior to observation, and it would appear to have little or no effect upon ureteric activity, but it does appear to interfere with the subsequent effect of acetylcholine.
Whilst observing the upper urinary tract, I have injected 0 5-1 c.c. of Pituitrin intravenously or intramuscularly on at least 14 occasions, and it has invariably had some effect upon the muscle of the pelvis and ureter. An increase in tone may be apparent within a few seconds of injection; for example, a sagging ureter may become taut. An intravenous injection acts within 10-30 seconds but, as a rule, one to two minutes elapse before vigorous peristalsis is established after intramuscular injection. On occasions the contraction has been sufficient to cause the ureter to rear up from its bed. This effect does not depend upon distension for, on one occasion after the ureter had been detached from the renal pelvis and isolated for a distance of 4 in. to 5 in., an injection of pituitrin made it writhe like a worm. This isolated and detached ureter was quite empty. Also, in cases of hydronephrosis the distended obstructed pelvis may not contract, yet the ureter is stimulated to vigorous action. When acetylcholine has caused moderate reaction, an injection of pituitrin has enhanced this action. When contraction of the renal pelvis has been inhibited by overdistension, pituitrin has failed to produce a response.
Acetyicholine has been injected intravenously on 4 occasions. On each occasion it has produced some effect on the musculature-the tone has been obviously improved and as a rule peristaltic activity stimulated. I believe that curare tends to impede its action. In one instance the effect of acetylcholine was as remarkable as the response to any injection of pituitrin-the ureter rose from its bed as a rigid tube prior to the commencement of vigorous rhythmic peristalsis. In another instance an inert pelvis which did not respond to mechanical stimulation became responsive under the influence of this drug. As pituitrin appears to enhance the effect of acetylcholine, it might be good practice to employ these two drugs together to give tone to a dilated urinary tract, one acting on the nervous mechanism, the other acting directly upon the muscle. For many years I have believed that atropine has an inhibitory effect on ureteric peristalsis. As a routine during cystoscopy I give an intravenous injection of indigo carmine, and I am of the opinion that when patients have inadvertently been given atropine, the output of dye has been delayed and the peristaltic contractions have been less vigorous. But to prove this belief, whilst I had a hydronephrotic pelvis under observation, I injected 1/100 grain of atropine intravenously. The hydronephrosis was due to persistent spasm of the upper ureter. Peristaltic waves had been occurring regularly at intervals of 10 seconds; within 30 seconds the atropine had reduced the rate to 1 in 15 seconds and the contractions were much less vigorous. The atropine did not relax the spasm.
Retrograde peristalsis does occur. I have seen it after mechanical stimulation of the ureter and it has been demonstrated after the patient had an injection of pituitrin. Prior to this the peristalsis had been propagated in a normal manner.
The 2 following cases illustrate my methods. Both have been quoted above.
The first was a woman aged 32. She had left renal pain with dilatation of the pelvis and apparent obstruction at the upper end of the ureter. This proved to be due to persistent spasm of the upper inch of the;ureter. After the trauma of exposure, 2 pelvic contractions occurred to 1 ureteric; later the rhythm was 1-1, but she had what I described as "a reluctant ureter". In other words the pelvic contraction disappeared into the area of spasm and it was 3-4 seconds before the wave emerged and was transmitted to the ureter. At no time did the spastic area relax, although it was observed for twenty minutes. The ureter and the pelvis responded to tactile stimuli. 1/100 grain of atropine was injected intravenously. Prior to this injection the pelvis was contracting at intervals of 10 seconds. Within half a minute the contractions were reduced to 1 every 15 seconds, but the spasm was not relieved. 0-5 c.c. of pituitrin was introduced intravenously and almost immediately the tone of the pelvis and ureter was obviously improved. The sagging ureter became taut. The first vigorous peristaltic wave occurred 10 seconds after injection, then vigorous contractions succeeded each other at intervals of 5 seconds. After an interval of about two minutes, the periodicity went back to 1 every 10 seconds. The passage of the wave through the spastic area was always delayed. It was in this case that I injected fluid into the renal pelvis in quantities of 2 c.c., the stimulating effect of distension and the inhibitory effect of over-distension being noted. A plastic operation was carried out.
The other case was a boy of I 1, who had hydronephrosis. Prior to each observation, I was able to predict the behaviour of the ureter. The hydronephrosis was due to a leash of vessels obstructing the upper end of the ureter. The pelvis did not contract but there were weak ureteric contractions at intervals of 6-10 seconds. When the obstruction caused by the aberrant vessels was released and fluid was enabled to flow into the ureter, there was an immediate improvement in ureteric peristalsis. The spindle or balloon preceding ureteric contraction was obvious. 05 c.c. of acetylcholine injected intravenously induced vigorous ureteric peristalsis. 2 c.c. of fluid were then injected to over-distend the ureter and peristalsis was immediately arrested. The pelvis was aspirated but no pelvic contraction followed. Presumably it was no longer capable of contraction. A plastic procedure was then carried out, the aberrant vessels being conserved.
I shall now refer to a few cases or groups of cases that have interested me.
Child aged 1 year 10 months, with a cauda equina lesion resulting from a meningocele. She has a small trabeculated bladder and when it is distended there is no reflux into the dilated ureters. The dilatation affects the ureters more than the renal pelves. It occurred to me that this dilatation of the ureters might be a paralytic phenomenon and that it might not be due to obstruction of the intravesical portion of the ureter by spasm of the bladder wall.
During the past five years I have noted 34 women with trabeculated bladders, many being of small capacity; one with gross trabeculation had retention of urine. Quite a few had some degree of dilatation of the upper urinary tract and I again wondered whether a parasympathetic lesion might not account for the condition of the bladder neck, the bladder and the dilatation of the ureter. To test this point I have surveyed the intravenous pyelograms of a number of paraplegic patients with lesions at varying levels in the spinal cord, but 1 really could not satisfy myself that those with caudal lesions show earlier dilatation than those with lesions at a higher level, but I believe that this requires further study. REDUPLICATION OF THE URETER I have closely observed 3 cases of reduplication of the ureter. The first was a child aged 11 who was thought to have appendicitis. Indigo carmine was excreted equally from both sides. Pyelography revealed incomplete reduplication of the right ureter, union occurring at the brim of the pelvis. The fact that both ureters filled, although the catheter had been passed up one of them supports the belief that there is a functional obstruction at the point of union of the ureters. A film taken ten minutes after the instillation of the opaque medium and withdrawal of the ureteric catheter shows that the opaque medium is held up at the junction of the ureters. I exposed the ureters and noted that regular peristaltic waves passed down the medial element from the upper pelvis to be transmitted to the lower single ureter. The lateral ureter from the lower pelvis seldom contracted. The ureters were of equal size and there was no obvious sign of mechanical obstruction. The inert lateral element was opened and a ureteric catheter was easily passed to the bladder. The appendix was removed but nothing more was done. The patient's symptoms were improved. My impression was that the medial element was a master ureter, the function of the lateral element being impaired by the fact that its peristaltic waves impinged upon a contractile phase in the other ureter.
The next patient that I explored was a woman aged 39. She had left renal pain and had gross dilatation of the lower element of a reduplicated left kidney as well as dilatation of the right renal pelvis, and she had ten minutes' delay in emptying on both sides. I exposed the left kidney. There were reduplicated ureters which joined about 2 in. from the pelvi-ureteral junctions. Quite a large plexus of veins extended up both elements. The lower element was somewhat dilated, the upper element was small. The kidney was lobulated-in fact all double kidneys that I have exposed have been lobulated. The upper element contracted much more vigorously than the lower one. 0 5 c.c. of pituitrin was injected intravenously; there was a somewhat delayed response, but the upper element contracted much more effectively than the lower one. In fact, a peristaltic wave in the lower element faded before it reached the junction, although it recovered somewhat later. The upper element was always more effective than its fellow. Again, I got the impression that the upper ureter was the master and that its peristaltic activity interfered with that of the lower element at the point of junction. I wondered whether the lower ureter was inhibited in some way. I opened the lower pelvis and passed a catheter down the lower ureter. There was some resistance at the junction. She had a course of pituitrin injections. A year later she told me that she was in excellent health.
The third woman was aged 38. She had left renal pain. There was reduplication of the left ureter for a distance of 21 in. with persistent narrowing of the lower element just proximal to the junction. When exposed, both elements were found to be small; the lower one was constricted just proximal to the junction. Active peristalsis occurred in both, but they were quite inco-ordinated and few waves seemed to be propagated down the ureter, and any that were came from the upper element and not from the lower. On occasions as the upper element contracted, it ballooned immediately proximal to the junction, as if there was an occasional intermittent obstruction. The constriction of the lower element never completely disappeared. Saline was injected into both pelves and they emptied, but the upper emptied more quickly than the lower, and during the process the ureter appeared to be in direct continuity with the upper element. A bubble of air had been introduced into the upper element and it was caught by successive peristaltic waves, but they seemed to be unable to carry it through the junction. I concluded that the obstruction was due to inco-ordinated peristaltic action of the two elements, with the result that a wave of contraction in one element met a wave of spasm in the other. I anastomosed the two elements to each other by a technique akin to a Finney's pyloroplasty. The anastomosis appeared to be effective and citrate introduced through a nephrostomy passed freely down the ureter. Unfortunately this patient has not been relieved by the operation, and a recent pyelogram shows a new area of constriction or spasm in the lower element. Incidentally, on retrograde pyelography the opaque medium does not pass through this constricted area and it did not do so before the operation.
THE URETERIC SPINDLE I have applied this term to a dilatation of the upper urinary tract which ends in a spindle at the brim of the pelvis, where the ureter crosses the common iliac vessels. I have explored 5 such cases-4 women and I man. In each instance the ureter below the spindle was of normal dimensions. In all but one, peristaltic waves were transmitted rhythmically through the spindle and down the ureter. All of the women had abnormally large, ovarian veins crossing the ureter at the spindle, and it appeared as if the ureter was compressed between the ovarian vessels and the common iliac vessels and partially obstructed. I expected the spermatic vessels to play a similar role in the man, but this was not the case, but there was a rather dense band of fascia overlying the ureter at this level.
The first woman was aged 33. The ovarian vein was i in. in diameter. The appendix also was in close relationship. As a peristaltic wave passed down the ureter the upper portion tended to balloon. The ovarian vessels were divided, the appendix removed and she was given a course of pituitrin injections. The operation was carried out in 1947. She told me that she had been much improved by the operative procedure.
The next woman was aged 35. The ovarian vein we' i in. in diameter. In this instance the peristaltic wave appeared to fade at the spindle. After the ovarian vein had been severed, the dilatation appeared to be less. She was improved by this procedure.
The next patient was a male aged 30. He also had right renal pain. The upper ureter was of normal dimensions but there was a spindle about 1 in. in length just above the crossing of the common iliac vessels. The ureter might have been compressed by a band of fascia overlying the spindle. This was divided. Acetylcholine improved the tone of the ureter and seemed to lessen the size of the spindle. 0 5 c.c. of pituitrin had a much greater effect, the spindle being much less obvious. The operation was performed in April 1949. In February 1950 he told me that he had had no further pain.
The next woman was aged 36. She had right renal pain. At operation she proved to have a large ovarian vein, but on this occasion I did not divide it as I did not think it was obstructing the ureter. Pituitrin increased peristaltic activity. The appendix which was in close proximity appeared to be somewhat pathological and was removed. When seen a month later, she was symptomless and this improvement has been maintained.
The next woman aged 30 was under observation for four years prior to operation. At operation a peristaltic wave passed freely through the spindle. The ovarian vessels crossed the ureter at the spindle. Exploration of the abdomen revealed the fact that the right ovary was hitched at a higher level than normal by adhesions and the uterus was pulled over to the right. Several inches of the ovarian vessels were resected and the ovary mobilized. Pituitrin was then injected and ureteric peristalsis was obviously more vigorous. I definitely felt that the ureter had been compressed between the ovarian and'the iliac vessels. This patient's condition was improved by this procedure. Prior to the operation she had recurrent attacks of pyelitis; these have ceased. She was last seen a few weeks ago (Fig. 1, p. 929 ).
It will be seen that the right ureter appeared to be involved in all instances. Could this be because these cases were sent up as cases of appendicitis in the first instance, and similar lesions of the left ureter are not recognized? All of them had a course of pituitrin injections after the operative procedure. 3 have been X-rayed after the operation; the spindle persists.
I now draw attention to 2 cases in which the light ureter was obstructed by ovarian cysts;
both were "chocolate" cysts of the right ovary and the ureter passed through a definite cicatrix. Both have been improved by removal of the cysts and mobilization of the ureter. I make a plea for the anterior.approach to the kidney in cases of hydronephrosis. This approach enabled me to deal with these pelvic conditions without inconvenience.
ROTATION OR TORSION OF THE URETER A man aged 59 was sent to me on account of urethral obstruction caused by a fibrotic bladder neck. The fact that he had a functionless right kidney was appreciated. Transurethral resection of the bladder neck relieved the urinary obstruction. Pyelography failed to display the right kidney or ureter, but patchy dilatation of the left ureter was noted. The right kidney and ureter were exposed through an anterior incision and the kidney was found to be fibrotic and atrophic, and the ureter was dilated throughout its whole extent. Also, it was rotated on its long axis through at least one complete turn and was of varying calibre. The ureter contracted when stimulated. On section the kidney was sclerotic and there was hypertropby of the renal pelvis and ureter. I believe that obstruction was due to torsion of the ureter. Does the appearance of the left ureter indicate that a similar condition exists on that side? On several occasions 1 have noted a patchy dilatation of the ureter on X-ray films.
On another occasion, whilst performing a plastic operation for hydronephrosis, I noted that as the ureter contracted it did so with a rotatory movement in a medial direction. This patient who was in poor physical condition died of a coronary infarct on the twelfth post-operative day when she was up and about. A post-mortem specimen showed torsion of the right ureter. When the ten-minutes emptying film is re-examined the opaque medium is seen to be running down the ureter which means that there was no genuine pelvi-ureteral obstruction. The pyelograms also show the same patchy dilatation of the right ureter.
It is impossible for me to do full justice to a subject in which I am greatly interested, namely, hydronephrosis and hydrocalycosis. children amongst those that are due to aberrant vessels and the relatively high proportion of nephrectomies in this group. All but 2 of the patients in this group had plastic operations, in which the aberrant vessels were conserved. In 2 of them the vessels which were small were divided. Many in the other groups had vessels to the lower pole of the kidney, but they did not appear to be the obstructing factor. Persistent localized spasm of the upper inch of the ureter was the second most common cause of obstruction. I do not know what induces the spasm, but I believe it is a definite cause of hydronephrosis and invariably the patient's symptoms have been relieved when the spastic area was resected. 3 patients out of the 4 labelled "No Cause" were so infected that it was impossible to determine the cause of obstruction during the operation of nephrectomy. The cases due to aberrant vessels, spasm, adhesions and stricture have given uniformly good results when treated by the plastic procedure described by Hynes and myself. There were 3 cases in which inco-ordinated and ineffective action of the pelvic musculature was noted. I doubt very much whether plastic procedure is the proper treatment for such cases. All of them were submitted to plastic operations, but all have some remaining discomfort. One of them had bilateral hydronephrosis. After the first side, which was due to aberrant vessels, had been relieved by operation she asked us to operate on the other side. In this instance she had no vessels and we noted the ineffective type of pelvic contraction. Whereas the first operation was completely successful, she still complains of some slight discomfort on the other side. Incidentally, her father was also operated upon successfully for hydronephrosis. His lesion was spasm.
In Table If the causal factors in children are tabulated. When hydronephrosis due to aberrant vessels is treated in childhood it is more often possible to conserve the kidney, but there is a very high incidence of nephrectomy when other factors are responsible. I believe that this is due to delay in arriving at the correct diagnosis. Most cases have been treated for appendicitis, recurrent pyelitis or in many instances the urinary system has not been under suspicion until the kidney has been destroyed. Incidentally one of the children with hydronephrosis due to a stricture of the left pelvi-ureteral junction had two attacks of severe hematemesis shortly before operation. The enlarged left kidney was at first thought to be an enlarged spleen. The renal swelling subsided between the attacks. In a case of gross hydronephrosis where the pelvis and calyces have been greatly distended for a prolonged period, I don't think we can expect recovery of normal contractile power, nor can we expect flattened renal papille to recover their normal shape. I do believe, however, that the renal parenchyma can recover its function. Figs. 2, 3, 4 and 5 are from a man operated upon in 1947. The kidney appeared to be beyond redemption, yet we thought we would give it a chance. The pictures are taken at intervals of a year and they show steady improvenment in excretory ability. I may say that he is the best type of coal-miner who works seven days a week at the coal-face. Prior to the operation he had frequent attacks of renal colic; sir ce the operation he has not had one.
Another conclusion that 1 have come to is that it is tempting and easy to remove too much of a dila'ted pelvis, with consequent post-operative back pressure on the calyces. made worse. We operated upon one such case -Imay say we did it with our eyes open, because the patient was insistent upon something being done, and we told him in the first instance we would try to conserve the kidney. His symptoms were definitely more acute after the operation and his kidney was ultimately removed about a year later. Out of over 30 plastic operations for hydronephrosis, this kidney and one other are the only ones that have had to be removed after the operation.
In the other case a definite elementary mistake in fashioning the lower pelvic flap had been made. Professor V. W. Dix said that in Egypt during the war he found the injection of indigocarmine was apparently quite ineffective owing to the small output of urine. He had almost decided to abandon the use of indigocarmine as a test of renal function, when it occurred to him to give the patient two large glasses of iced water during the cystoscopy. This nearly always produced diuresis and contractions of the ureter, and the indigocarmine appeared from the ureteric orifices in normal time.
He had been particularly interested in Mr. Anderson's remarks He had not previously thought of rotation of the ureter as a possible cause of hydronephrosis but he recollected that he had seen on two occasions a condition simnilar to the one Mr. Anderson had described, although he did not think it was the cause of the patient's symptoms.
Mr. E. W. Riches said that Mr. Andersvon, in speaking of his case 5 with hydronephrosis high insertion of the ureter, and undulating pelvis, had stated that it was wrong to carry out a plastic operation in that type of case. Mr. Riches thought, on the contrary that that was a very suitable case for a plastic operation. He did not know what else should be done, short of nephrectomy.
He gathered that most of-hese cases were treated by plastic procedures. Were any of them treated by sympathectomy, and had he done any similar work on the effect of sympathectomy? That would lend itself well to this very beautiful method of demonstrating the contractions which he had shown to the Section. It was obviously a method from which one could learn something about the physiology of the upper urinary tract. [Fifth case demonstrated by cine film.]
Mr. Anderson replied that the reason why he did not regard a plastic operation to be the proper treatment in such a case was because of the persistent post-operative symptoms. This method had not cured pain despite a patent pelvi-ureteral junction. He had thought about the possibility of sympathectomy. He had also considered the possibility of employing quinidine or some drug which might assist co-ordination of muscular action as he felt that it was not pelvi-ureteric obstruction that was concerned, and that a plastic procedure to enlarge the opening did not promise to be effective. Urine was not in fact being propelled into the ureter effectively. He had watched these patients over a period; one of the women had given birth to a baby in the meantime. He had a series of pyelograms of this case made over a period of years-with the confinement intervening-and there had been no increase in the hydronephrosis.
[Since this discussion Mr. Anderson has given one of these patients a course of pituitrin injections with considerable symptomatic relief. A widely patent pelvi-ureteric junction may be an advantage and the plastic procedure justified.]
In reply to a further question by Professor Dix about the effect of prolonged manipulation on the contractions, Mr. Anderson said that his experience was that even after considerable handling the contractions began again fairly actively within ten minutes if the pelvi-ureteral junction were not divided; if it had been divided resumption of contraction took a longer time.
Mr. H. G. Hanley asked whether, in the case about which Mr. Riches had spoken, the pressure was increased during the contractions. He thought that would be an important point. In cases of hydro-ureter, although the whole structure might appear to be atonic, the activity of the muscular walls was greater than normal. Could it be shown whether the pressure in the pelvis was increased or not in Mr. Anderson's cases?
Mr. Anderson said that he must admit he had not made any observations on that point. Mr. F. J. Milward asked whether Mr. Anderson had any experience of pyeloscopy. He himself had tried it, but had found it very difficult to make useful observations. Professor Dix had referred to the disturbance of the indigo carmine test owing to the poor output of urine. He had found this to be a disadvantage of the test unless care was taken to see that the patient had had a drink within reasonable time of the examination.
Mr. Anderson said that he did not use the indigo carmine test as a test of renal function, but if gross delay in output did occur it meaht something. Indigo carmine was a good test in estimating the action of one kidney as opposed to the other. He added that his patients came up for examination after having had a normal breakfast.
Mr. Hugh Donovan referred to dilated ureter on the right side occurring in women, as mentioned by Mr. Anderson. He wondered whether these women had been pregnant and whether, if so, they had had pyelitis of pregnancy.
Mr. Anderson replied that all the women were married and he thought he was right in saying that they all had children. The last of the patients described had definite recurring attacks of pyelitis. But they had complained more of attacks of renal colic, and there was not any evidence of renal infection at the time he had dealt with them.
In reply to another speaker he said that records of blood pressure were available. These were taken systematically, and the blood pressure was taken not only beforehand but at certain phases during the operation.
Mr. R. A. Mogg asked if Mr. Anderson had any record of the post-mortem findings in the case of torsion of the ureter which had been shown. Was a section made of that ureter? He wondered whether the torsion was the result of long-continued and repeated fibrosis or if it was definitely a congenital formation. It struck him that the picture of the torsion and the dilatation and filling of the ureter might be the end-result of repeated infection.
Mr. Anderson said that he still had the specimen and there was no sign of inflammation of the ureter. The ureter and the renal pelvis were grossly hypertrophied, showing that it had been obstructed, but there was not much evidence of inflammatory reaction in the wall of the ureter, hypertrophy being the main feature. Both specimens are still available. He had been surprised and pleased to find definite torsion of the ureter when he examined the photograph of the specimen from the second case.
Professor Charles Wells said that he was not very happy about the concept of the ovarian vein obstructing the ureter when crossing it. He was indeed sceptical about the importance of even aberrant arteries at the uretero-pelvic junction, believing that the relationship was quite fortuitous and that it arose from the inevitable overlapping of the dilated pelvis.
He recalled that before the days of formal sympathectomy surgeons had often found that some cases of pelvic hydronephrosis were relieved after exposure of the kidney and careful clearance of all the structures. He thought that we were still at the stage of making observations and collecting information and that we were not yet in a position to be sufficiently critical and accurate to justify final conclusions. He thought it might be worth while having more careful histological studies made of the uretero-pelvic junction. Recent observations in the colon suggested that there might be anatomical evidence of neuromuscular inadequacy, as in Hirschsprung's disease. Special techniques had to be followed if valuable information was to be gained in this way.
Mr. David Band said that he had tried to assess the various features they had been studying that evening, and it seemed to him, in the first place, that Mr. Anderson had made very important generalizations, which were both subjective and objective in their application. The clinical picture was variable because many patients may have a low threshold for pain, and it would be difficult for the clinician to judge the actual severity of the pain.
With regard to the objective signs of conditions in the urinary tract which might cause pain, there was the important factual observation of the retrograde pyelogram or of the spindle. He thought it would be convenient if they could combine the assessment of pain with the recognition of its localization, as was attempted by those who used the bulb ureteric catheter. Again they came up against factors about which it was impossible to generalize. Would it be possible to demonstrate the spindle by pyelography and then induce diuresis to increase tension or give a drug which might by exaggerating peristalsis lead to localization of the pain? Mr. H. N. G. Hudson: Mr. Hanley had suggested that a criterion for a plastic operation on a case of hydronephrosis (discussed by Mr. Anderson) should have been whether the intrapelvic pressure was raised. Mr. Hudson further stated that by experiment he had found that the pressure in congenital hydro-ureter was not raised (see Hudson, H. N. G. (1949) Lancet (ii), 609).
Mr. D. Innes Williams pointed out that there were normally no ganglia in the intramuscular layer of the ureter, so that there could not be a disease exactly comparable to Hirschsprung's.
The President pointed out the difficulty of setting up any standard whereby to test the patient's description of pain. What one patient would describe as agonizing pain another would describe in a way which made the term "agony" obviously inappropriate. Pain, after all, was not the determining principle in an operation. One did not carry out operations for headache on the basis of the pain suffered, but only, if at all, on the discovery of an organic cause. Why, then, should they perform operations because the pain happened to be renal?
With regard to indigocarmine, this seemed to be a good clinical test, and that was what they all wanted-a good clinical test, provided they could see the result for themselves and did not have to depend upon someone else's observation. He had never been let down by it yet. But, because one did not see the indigocarmine coming out, it did not follow that the kidney was not a good one. Macalpine, J. A., in his book Cystoscopy (1927, Bristol) had mentioned that indigocarmine might be excreted by the liver.
Mr. Anderson said that he hoped his observations might stimulate others to observe, and record their observations, and from the sum it might be possible to draw worth-while conclusions.
[ May 24, 1951] DISCUSSION: STONES IN THE LOWER THIRD OF THE URETER Professor V. W. Dix: What I propose to say on the subject of calculus in the lower third of the ureter is based entirely on my own experience during the past twenty years. In 1943-45, for a period of a little over two years, I was in charge of the Urological Centre of the M.E.F., and it will be seen (Table I ) that more than half my cases came to me in these two years. Although this table refers to all my cases of ureteric calculus, it is not entirely irrelevant to this discussion on stones in the lower third of the ureter; for it shows the relationship between cases of renal colic in which there was no proof of calculus and cases in which the presence of a calculus was proved beyond doubt; and it also shows how easy it was in the conditions of military life to keep a complete record of these cases, the M.E.F. figures of 27 incomplete records out of a total of 242 being better than anything I have been able to achieve in the normal conditions of civilian life. of calculus) Other cases 152 -264 I shall deal only with the following points: diagnosis and diagnostic methods, the treatment of calculi in the intramural part of the ureter; and the operation of ureterolithotomy.
DIAGNOSIS AND DIAGNOSTIC METHODS
It is my firm belief that the diagnosis of stones below the pelvic brim can be exact; it should be possible for a urologist to say that he has never operated for a ureteric calculus and failed to find it.
The basic principle of exact diagnosis is the avoidance of errors produced by coincidence, and it is possible, in the case of stones below the pelvic brim, so to multiply the diagnostic tests or to have such a strict criterion of what constitutes diagnostic certainty, that the unfortunate coincidence can only very rarely lead to error.
The first point to indicate that a shadow is a calculus is that it lies on the line of the ureter from the sacro-iliac joint towards the ischial spine and thence to the side of the coccyx. But this is a very feeble point, only strengthened when, in successive films, it is seen that the shadow has changed its position and still remains in the line of the ureter.
Although excretion pyelography is one of our most valuable diagnostic methods, I believe, nevertheless, that it has been responsible for more errors of diagnosis and unnecessary operations
